Abstract.Worldwide practice recommends validation of the HDM models with some other software that can be used for comparison of the forecasting results. The program package MATLAB is used in this case, as it enables for modelling of all the HDM models. A statistic validation of the results of the forecasts concerning the condition of the pavements in HDM with the on-field measuring results was also performed. This paper shall present the results of the validation of the coefficients of calibration of the deterioration models in HDM 4 on the Macedonian highways.
Introduction
The research of the Macedonian highways with the purpose of establishing of the coefficients and calibrating the deterioration models in HDM was performed in the period of 2010 to 2014. The data on the roughness and those related to the initiation and development of rutting, measured in the period of 2002 to 2006 were also used in the research.
The research results are presented on the following 
Validation of the HDM models in MATLAB
Due to the difference in software and the limitations imposed in conformity thereto, there are certain differences in the modeling of cracks. In HDM the crack initiation is an exact value of time until the initiation of the first crack in decimal values of the crack percentages, whereas in MATLAB, due to the software limitations, the value of the crack percentage is a whole number. In such case, due to the small values of the crack percentages until the initiation of the first crack (0.5% of the surface of a traffic lane) the small differences in value give larger percentage differences between the two softwares. This difference if further reflected on the crack development and therefore the percentage differences in the crack development models are considerably high.
As for the models of roughness and initiation and development of rutting the values obtained by several consecutive measures are low and the percentage differences are considerably lower in comparison of the crack development model.
As a result, the forecasts in MATLAB give acceptable, but not identical forecasts concerning the condition of development of cracks, rutting and roughness in relation to the HDM.
The analyses were performed with the same input data in both softwares.Table2. gives a review of the percentage difference between the results obtained by HDM and those obtained by MATLAB.
Table2.Percentage difference in the models of development of cracks, rutting and roughness in
HDMandMATLAB. 
Development of cracks

Validation of the results of the forecasts in HDM with the results obtained by field research
The comparison of the results of the measures wit those obtained by forecasting is necessary to establish the validity of the models for the obtained calibration coefficients. Simply said, validation answers the question of whether the pavement damage models can be, with the sufficient security, used upon the forecasting of the condition on the pavement of the Macedonian highways. Thereby the data from the measures in the last year of the research and the data of the forecasts referring to the same year were used.
The validation was performed by linear regression. The regression equation has the following form:
Where:X-independent variable (measured data in the research); Y-dependant variable(forecast values of the deterioration in HDM).
Validation of the crack initiation model
The results of the linear regression are given on the following Table 3 . What can be noted from Therefore, it can be concluded that pursuant toall important statistic parameters, the HDM-4 model of crack initiation is valid and can be used for forecasting of the condition of the pavement on the Macedonian highways. Pursuant to Table 4 , similarly as in the crack initiation model, the following conclusion can be drawn: x Intercept=0.2062 (free member of the regression, approximately equal to 0) x X Variable 1=0.9808 (member beforeXapproximately equal to 1)
Rutting model validation
Table4.Results of the statistic validation on the rutting model in HDM-4.
Regression Statistics
Multiple
x P-value=0.1229 (probability of the free member lies within the confidence interval of Lower 95% and Upper 95%) x Adjusted R Square=0.993863161 (determination coefficient, approximately equal to 1) In this case it can also be concluded that in relation to all important statistical parameters, it can be concluded that the model of initiation and development of rutting can be used in forecasting the said rutting initiation and development.
Roughness model validation
The data pursuant to which the rutting model was validated are given in P2.1 to P2.6, Annex no. 2. The following can be concluded pursuant to table 9.4: x Intercept=0.0951 (free member of the regression, approximately equal to 0) x X Variable 1=1.0134 (member beforeXapproximately equal to 1) x P-value=0.0951 (probability of the free member lies within the confidence interval ofLower 95% and Upper 95%) x Adjusted R Square=0.933735176 (determination coefficient, approximately equal to 1) Similarly to the previous two models, it can be concluded that, in relation to all the important statistic parameters, the pavement roughness model can be used in forecasting the condition related to that parameter.
Conclusion
The validations of the pavement deterioration models in HDM 4 means, in fact, evaluation of the success of the performed researches upon the definition of the calibration coefficients. MATLAB was used in this research for comparison of the results of the HDM forecasts.
Any other software, in which the pavement deterioration models can be programmed can also be used. SPbWOSCE-2016 SPbWOSCE- 2022 The obtained validation results indicate the fact that the deterioration models can be successfully used on highways in Macedonia, with some reserve referring to crack initiation, where the differences between the two softwares are considerable.
The statistic method by linear regression is also an appropriate and reliable validation method.
